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(57) A stable liquid peracid precursor composition 
tor delivering a bleaching and cleaning material is pro- 
vided in which the liquid peracid precursor composition 
combines a dispersion medium which comprises a sta- 



bilizing effective amount of a liquid matrix and an emul- 
sifier, and a dispersed phase that comprises a peracid 
precursor. The bleaching and cleaning material com- 
prises either a hydrophobic or hydrotropic generated 
mono- or diperoxyacid, or mixtures thereof. 
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R ^ r .DoiiMn OP THE INVENTION 

5 1 Field of thfi invention 

10 dispersion form. 

2 npgcri ption of the Pertinent Art 
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w*e,einRis,fo.ex^e.^^ 
typically a water-solubilizing group. However, both ^fe decomposition, 
drogen peroxide source may need to be kept separat e tc ' PJ^ent Pr ^ u J anQ clajm only enol ester 

Two patents to Sanderson, U.S. Nos. 4,496,473and 4 6 13,452^ ^ q . emu lsbns" which incor- 
activator' The actrva.ors are cabined ^'-^ activators exc.usfce.y and 

porate hydrogen peroxide. The Sande .son , pM rec.te the use on £ ^ ^ ^ 

5,075,026), while others disclose .the syifienj|n of ^^J^ us . 4 , 891 , 14 7). Finally, two references 
(Liberati « a/.. U.S. 5.073,285; (containing less than about 5% water) 

« .MUU ABV OF THf T"* "° OI "E CT * 

p.ete.aW, withoo. donate mo«iee praeenl "^^S Syrian, confining peraoM p,ee,»»»e along 
or a mixture thereof. ^ icnori «« stable liauid compositions containing peracid precursors along 
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tergent, one liquid peroxygen source, or a mixture thereof. 
BRIEF DESCRIPTION OF THE DRAWING 

5 Figure 1 is a front view of a container which can be used to enclose the colloidal dispersion compositions of the 

invention. 

DEFINITIONS 

10 In this document, use shall be made of the following terms of art, which have the meanings as indicated below. 

•Bilayer" as used herein refers to a layer of emulsifier molecules (also called "surfactant bilayer') approximately 
two molecules thick, formed from two adjacent parallel layers, each comprising surfactant molecules which are disposed 
such that the hydrophobic portions of the molecules are located in the interior of the bilayer and the hydrophilic portions 
are located on its outer surfaces. The term also refers to interdigited layers, which are less than two molecules thick, 

is in which the two layers have interpenetrated, allowing at least some degree of overlap between the hydrophobic portions 
of the molecules of the two layers. 

The term •Colloidal Dispersions" as used herein refers to a two-phase system wherein one phase consists of finely 
divided particles which may vary over a broad range of sizes. At the larger end, particles may be on the order of 100 
microns (jim) in size while at the smaller end, particles may be on the order of 100 Angstrom (A) in size. 

20 "Continuous Phase" refers to the dispersion medium or liquid matrix which solubilizes or suspends the oil phase, 

dispersed phase or "organic" phase of the present invention, and comprises one phase of the colloidal dispersions of 
the present invention. When the continuous phase consists essentially of water, the Continuous Phase may also be 
referred to as the "Aqueous Matrix." 

•Critical Micellization Concentration" (CMC) as used herein refers to the concentration at which micelles first form 

25 in solution. 

"Delivery" as used herein refers specifically to the technique(s) used for the introduction of a peracid precursor to 
a washing or bleaching application. (See also "Execution" below.) 

The term "Dispersed Phase" refers to the phase that is discontinuously distributed as discrete particles or droplets 
in at least one other phase. 

30 As used herein, the term "Electrolyte" refers to ionic compounds which alter the phase behavior of surfactants in 

aqueous environments by modifying the structure of water. Electrolytes have a solubility in water at 0° C, expressed 
as wt. % of anhydrous compounds, of > 1 . These ionic compounds can decrease the solubility limits of surfactants, 
lower the critical micellization concentration (CMC), and affect the adsorption of surfactants at interfaces. Electrolytes 
include water soluble dissociable inorganic salts such as, e.g. , alkali metal or ammonium halides; nitrates; phosphates; 
35 carbonates; silicates; perborates and polyphosphates; calcium salts; and certain water soluble organic salts which 
desolubilize or "salt out" surfactants. The term Electrolyte includes total dissolved Electrolyte, including any dissolved 
Builder, if such Builder is also an Electrolyte, but excludes any suspended solid. 

The term "Execution" as used herein refers to the total product formulation. A particular execution may exist in the 
form of either a unitary or multiple delivery, and especially a dual delivery. The unitary delivery execution may alternately 
40 be referred to as a single portion execution. 

"Fabric Substantive" refers to the quality of being attracted or drawn to fabric, i.e., tending to go towards a fabric. 
As used herein, a "Hydrotropic" substance refers to one that exhibits characteristics intermediary between those 
of both a hydrophile and a hydrophobe, however it is neither as strongly hydrophilic as a hydrophile, nor as strongly 
hydrophobic as a hydrophobe. See, for example, the definition of "hydrotropic bleaches" as provided by Bossu, U.S. 
45 4,374,035, which is incorporated herein by reference. 

The term "Liquid Matrix" is used herein to refer to the dispersion phase, continuous phase or dispersion medium 
of the colloidal dispersions. When the primary component of the dispersion medium is water, the Liquid Matrix may 
also be referred to as the "aqueous matrix." 

"Lyophilic Colloids" as used herein refers to thermodynamically stable systems such as liquid crystals and micro- 
so emulsions latter of whi^h am oil-swollen micelles^ that can spontaneously form from surfactants and water. Lyophilic 
colloids are "reversible" systems in that they can relatively easily be redispersed if allowed to dry out or if heat-cycled. 
Lyophilic colloids are unaffected by small amounts of electrolytes, but may be "salted out" by larger quantities. The 
surface tension of lyophilic colloids is generally lower than that of the dispersion medium alone. 

As used herein, "Lyophobic Colloids" refer to thermodynamically unstable colloidal systems such as oil-core ves- 
55 icles (including surfactant bilayers) and macroemulsions that are composed of particles which are insoluble in the 
solvent (hydrophobic if solvent is water). Lyophobic colloids are "non-reversible" systems in that it is relatively difficult 
to redisperse the system if it is heat-cycled or allowed to dry out. Lyophobic colloids may be prepared by dispersion 
methods, i.e. grinding, milling or condensation methods, i.e. precipitate insoluble material from solution of small mol- 
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at the interior of the vesicle. colloidal dispersion and comprises essentially the 

"°"T^«e«* -So,ubi,« a «on- «. » a P~»» * «** n*a»es and hvarae micaliaa m» laKa op oma. 
n**^ n «.«. to dispa,,. M moledules ££22£*EI£« dimension, of uom 0.1 .o 50 microns. 

fesrrri .-rs? a=ssr=. ■ s - * — — — 

vesicles take on a spheroidal configuration. modulus at the air-water interface. 

The term "Surface Tension" as used herein «^J^Sm^^» an internal UqUid ^ 
The term -Vesicle" is used to describe . "STtTSfcS^^ ' e,erence Wi " alS ° be M * * ^ 

a hydrocarbon core. 

DETAILED DESCRIPTION OF THE INVENTION 

weight-percent. ,™> r „vide sources suitably furnished in vanous formulations 

The invention provides liquid peracid together in an aqueous wash or cleaning 
as pourable, chemically stabte non-sedimentmg ««J«^ f ^23d. « peracids. These peracids actuate and 
meoTum to generate ^^•^f^ll^^^^^ one problem often presented by 
therefore enhance the bleaching ^^^^^^Taim^odocX^aiX^^so^sTBonenB^Ba 
combining peracid precursorsand perox.de sou JSlas by genera. hydrolytic processes, thus reducing 
and degradedby peroxide during storage of the bquc P^J 8 ^'^ 3^^. This problem has been overcome 
the effective amount of peracid oxidant which can ^^"^^^^ a dispersion medium or continuous 
in the present invention by ^^^^^^^^eZd phase, which couk. also be said to be 
phase comprising a liquid matrix to form a o*kU ™ Uprises at least one peracid precursor The 
stably dispersed or solubilized ^^^^^^SLml a stabilizing effective amount of a ..quid 
continuous phase or d.spers.on medium "^SSHSha« builders, electrolytes, etc. 

matrix which may additionally contain optrcna. ^uncts sucha ^ ^ ^ or and a per oxide source 
The peracids of the present invention are generated "^^^ ^^inattoowllhthepeiBcidpwcurKW 
(such ashydrogen peroxide orpersalts)..t,sthe P ero^^ 

nizable so as to constitute a consumer-noticeable ^erence concentratj0 ns of the emulsifier. bleach activator 

Depending on a variety of factors, namely the ^^ESEESi as one of several forms of co.loida. 
and liquid rnatrix. and temperature, the peracid prec^ 

SmSi mi ooneunant., and o. common alignment nan,**. 
, M »„.o an»iFMENTSO "MRIW«gNTIOM 



' Tna co^da, diapa^ o, ma p» nv.nl*. - Jj- - Z£2S2 ZEZZSZl 

pnaaaa. The pa-acid p»»*> JSJS^^S^ ^» — *• ""^ 



wash application 
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When combined with a source of hydrogen peroxide, a peracid precursor undergoes perhydrolysis to provide the 
corresponding peracid, which is atso known as a peroxyacid, according to the general reaction. 

o o 

II II 

HOOH + R-C-OR' --> R-C-OOH + R*-OH 
hydrogen ester peracid 
peroxide 



From the above reaction, it can be seen that it would be advantageous to form desired peroxyacids only as needed, 
as peroxyacids formed prematurely can be unstable and degrade over time in traditional liquid formulations. Moreover, 
peroxyacids can also be deleterious to surfactants, additional precursors, brighteners, fragrances, and other remaining 

is formulation components upon standing in a bottle or storage container over time. Therefore, it is an important feature 
of the present invention that the colloidal dispersions feature a mechanism for the long-term stable storage and delivery 
of a peracid precursor to a wash application, even in the presence of peroxide, while simultaneously preventing for- 
mation of the peracid product until such time as its generation is desired. 

Although the peroxide source is essential to the invention, it may constitute either part of the colloidal dispersion 

20 or a separately contained, but co-delivered liquid component. The required elements of the invention are therefore a 
peracid precursor, emulsifier, liquid matrix and peroxide source, each of which are discussed in greater detail below 

A PERACID PRECURSOR 

25 The dispersed phase of the present invention comprises at least one peracid precursor. In addition, the dispersed 

phase may optionally contain other adjuncts such as "codispersants" which are discussed in greater detail below 
Peracid precursors, otherwise known as "peroxygen bleach activators" or simply "activators" are typically acylated 
organic compounds. Especially preferred peracid precursors are esters. The preferred esters are phenyl esters and 
substituted polyglycoyl esters. 

30 In general, peracids which are generated from the various peracid precursors described herein preferably have 

the structure corresponding to Formula I in the case of a monoperoxyacid precursor 

O 

II Formula I 

35 Q-C-O-OH 

where Q = the residual portion of a hydrocarbon moiety in the case of a multi-functional ester group and is discussed 
in greater detail below. Where the bleach activator precursor is a di-peracid precursor, preferred peracids generated 
40 according to the present invention may have the structure corresponding to Formula II: 

o o 

H || Formula II 

45 HO-0-C-<CH2)ii-C-0-OH 

where n is from 4 to 18 (i.e., 6 to 20 total carbon atoms in the chain). 

It has been found that one particularly preferred category of phenyl ester peracid precursors are those optionally 
so having no bnizable (e.g. sulfonate) groups and which provide, upon perhydrolysis, either hydrotropic or hydrophobic 

peroxyacids or mixtures thereof. Hydrophobic peracids are also known as surface active peracids. A description of 

these two types of peracids and activators capable of generating them may be found in Bossu, U.S. 4,391,726, or 

Mitchell, U.S. Pat. Nos. 5, 1 30,044 and 5, 1 30,045, respectively, all of which are incorporated herein by reference thereto. 

Hydrophobic and hydrotropic peracids have the advantage of being fabric substantive and, unlike water soluble per- 
55 acids, should concentrate bleaching action on or near the fabric surface, so as to facilitate improved fabric cleaning. 

On the other hand, water soluble or hydrophilic peracids provide solution bleaching and have different advantages. 
The preferred peracid precursors range in solubility from being generally water insoluble to having limited water 

solubility. This characteristic is important since it is desirable to forestall the precursor's action, especially in an aqueous 
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The amount of the peracid precursor used .s^ about Ol ,o to ^ dlspers „ n . 

about to 25% by weight, and most preferably about 1 Yo to about iu oy g 
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A.1 . Phenyl Esters . 

Specific phenyl ester peracid precursors found to be 
tion are: 



suitable candidates for use in the liquid systems of the inven- 



A1 a Phonyi esters h aj ring ™ innizable groups 
carboxylic acids, may be represented as: 



O 
II 



o 

D 



R-C-O-CH2-C-O-0 



and R l -C-O-0 



wherein R a* R> - « . ««- ** -J - ?£^™<ZZ%~~ 



dapui ium »y • — 

as above. .^^..nrte are described and claimed in Fong et a/., U.S. Pat. Nos. 

Certain ol the a.kanoylglycoylbenzene "^StTSSJTSS U.S. Serial No. 08/194.825 filed 14 February 
4.778,618 and U.S. 4.959.187. and also ^*"™*^^aiM of Resulting Product." of common ass,gn- 
1 994. entreled -Method for SuKonat.ng ^°^ZZ^^Te^B6 compound of the two patents, the al- 
ment herewith, and incorporated by reference thereto. ^ we ^J"® Sulfonate or "AOGPS"). is not preferred here.n. 

f s P a P =o^^^ UnStabte ^ ^ ' aqUG ° US 



3S solution in particular. 
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SO 



R moiety 


Name of Compound 


c 5 
c 6 
o 7 
c 8 
c 9 
c 10 


Hexanoylglycoylbenzene 

Heptanoylglycoylbenzene 

Octanoylglycoylbenzene 

Nonanoylglycoylbenzene 

Decanoylglycoylbenzene 

Undecanoylglycoylbenzene 

Dodecanoylglycoylbenzene 



55 



^ aspect preferred ^noylgVcoylbenz^^ 
desirabie because of profttent whfch peracd can signifi- 

when combined with a source of hydrogen pe ox. de ,n a clean .ng o 9 

cantly boost the cleaning performance compared I to that of the peroxia cnl0 roacetyl chloride, phenol 

The aWtoxybenzene c^ fj| J appljcatjon Senal No . oaoOO, 

and a carboxylic ac« and ^ 
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A.1.P . Phenoxvacetvl compounds . 

Phenoxyacetyl compounds, such as, without limitation, those disclosed in Zielske ei ai, U.S. 5,049,305, U.S. 
4,956,117 and U.S. 4,859 800, all of which are incorporated herein by reference thereto. Preferred compounds are 
phenoxyacetyl phenols, with the structure: 

O 
II 

R2^(^H>CH 2 -C-CM3 



wherein R 2 can be either H or C,. 5 alkyl; and 0 is phenyl (C 6 H 5 ). These types of compounds can be synthesized by 
modifying Example IA of U.S. 5,049,305, for instance, by substituting a molar equivalent of phenol, for the recited p- 
is phenol sulfonate. In one preferred embodiment of the invention, R 2 is H (phenoxyacetyloxybenzene; PAOB, also known 
as "PAAP"). Peracid precursors which may be formed upon perhydrolysis of the above general structure for phenoxy- 
acetyl phenols would give rise to peroxyacids having the general structure corresponding to Formula I above wherein 
Q is R 2 -(C 6 -H 4 )-0-CH 2 - and further wherein R 2 is defined as above. 

20 A.1.C . Phenyl esters of dicarboxylic acids 

Certain diperoxy compounds which are suitable for use as precursors of the diperactds shown in Formula II are 
further explained and described in Zielske, U.S. Pat. 4,735,740, which is incorporated herein by reference. However, 
the sulfonate compounds taught and explained in the 740 patent to Zielske are not as preferred as their corresponding 
25 non-sulfonated analogs. Phenyl esters of dicarboxylic acids such as, without limitation, those described in Zielske, U. 
S. 4,735,740, incorporated herein by reference thereto. Preferred compounds are diphenyl esters of dicarboxylic acids, 
with the structure: 

30 O O 

II II 

wherein n is about 4 to 18. These types of compounds can be synthesized by modifying, e.g., Example IA of U.S. 
4 735,740, to use a molar equivalent of phenol instead of the anhydrous phenol sulfonate used therein. The types of 
peracids generated by these compounds are hydrotropic peracids, and would exhibit the general diperoxide structure 
corresponding to Formula II above wherein n is as defined above. 

40 

A.1 d . Mono- and diesters of dihvdroxybenzene 

Mono- and diesters of dihvdroxybenzene such as, without limitation, those described in Fong er a/., U.S. 4,964,870 
and incorporated herein by reference thereto are also suitable for use as peracid precursors of the present invention. 
45 Preferred compounds are diacyl esters of resorcinol, hydroquinone or catechol, having the structure: 

o o 

II II 

so R3-C-CKC6H4>-0-C-R 4 , 

wherein R 3 and R 4 can be C,^ alkyl, but, more preferably, one substituent is and the other is C^ 1V or both are 
C*. In the instance where either R 3 or R 4 is C,^ and the other is C^, advantageously two different types of liquid 
55 peracids can be generated, one being surface active, the other being water soluble. These types of compounds can 
be manufactured as taught in said U.S. 4,964,870, as well as from the description contained in Fong et ai, U.S. 
4,814.110, incorporated herein by reference thereto. Peracid precursors which may be formed upon perhydrolysis of 
the above general structure for phenoxyacetyl phenols would give rise to peroxyacids having the general structure 
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corresponding to Formula I above wherein Q may be R 3 or R 4 as defined above. 
A.1 .e . Esters of substituted succinates 

^ Diesters of succinic acid having structures corresponding to the ge nera, formula below (as reeled in Hard, et a/.. 
U.S. 4.681,592 and incorporated herein by reference thereto) may also be used. 

0 o 

1 II 

R6-O-C-CH2-CH2-C-O-0 
wherein R* can be C,.* preferab* C M1 . -n one preferred embodiment o, the invention. R* is hexy. (C 6 ). 

A 1 .f . Carbonate esters 

Pheny.estersofcamonicac^hav^^ 
et a/ U S 4 183.918 and incorporated herein by reference thereto) may also be used. 

O 
B 

R7-O-C-O-0 

-«* R -can be e»-* P-e»«y - . — • » «- 
is a mixture of C 7 and C 9 . 

30 a 2. Substituted Polvalvcoyls 

polyglycoyl esters, such as those disclosed by Rowland, et aL U.S. 5.391 ,812 ana 
corSrated herein by reference thereto. Preferred compounds are, e.g.. 
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35 



40 



45 



O o 
II II 
R5_C_[-0-CH2-C-lro-°- X 



50 



55 



tan among «. Mowing H; « - i£^?"25TSn. emowLn, of .he Invention, * le mM« 

as above. . . . 1 0 05 to 50 ppm active oxygen (A O.) from the 

In the inventive colloidal disperses, rt » preferred to , 5 ppm a.O. The amount of 

peracid precursor, more preferably 0.05 to 25 ppm JU> jJ^S^^OLOB to 50 wt. %. more preferably 
liquid peracid precursor required to a *^J^^^ 

within the same delivery portion as the colloidal dispersion (see below). 
R EMULSIRER 

Emufcifiers are typify compounds based on ,ong-chain alcohols and fatty acids, whfch can reduce the surface 
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tension at the interface of suspended particles because of the solubility properties of their molecules. Emulsifiers contain 
both a non-polar hydrophobic (lipophilic) or a hydrotropic portion comprised of aliphatic or aromatic hydrocarbon res- 
idues and a polar hydrophilic (lipophobic) portion comprised of polar groups which can strongly interact with polar 
solvents such as water Typical emulsifiers are surface-active agents or surfactants. 

5 The continuous phase of the inventive colloidal dispersions comprise at least one liquid emulsifier in solution with 

a liquid matrix. Additional optional ingredients such as builders and electrolytes may also be included. The emulsifier 
is typically a compound that is either hydrophobic or hydrotropic, although hydrophobic compounds are generally pre- 
ferred. Preferred emulsifiers are surfactants, of which nonbnic surfactants are especially preferred. Depending upon 
the surfactant which is used, different stabilities may result for a particular activator at similar conditions of temperature, 

io pH, concentration, etc. 

In the past, parameters such as HLB values have been calculated for surfactants and bleach precursors and 
compared in an effort to determine a priori the most appropriate surfactants to use in order to optimize the stability of 
compounds combined therewith. According to one well-established technique, a value for the HLB of a particular sub- 
stance may be determined by the following: 

15 

HLB = I (hydrophilic group contributions) + X (lipophilic group contributions) + 7 

(see Popiel, W.J., Introduction to Colloid Science, Exposition Press, Hicksville, NY (1978), p.43-44.) Using the group 
20 contributions provided by Gerhartz, W., ed., Ullmanris Encyclopedia of Industrial Chemistry, 5th Ed. vol. A9, VCH 
Publishing (1985) p. 322-323, a calculation of the HLB value for nonanoylglycoylbenzene ("NOGB") would give the 
following: 

HLB (NOGB) = 2x(free ester) + 8x(-CH 2 -) + (-CH 3 ) + (phenyl) + 7 



HLB (NOGB) = 2x(2.4) + 8x(-0.475) + (-0.475) + (-1 .662) + 7 = 5.863 = 5.9 
30 Similarly, the following result would be obtained for nonanoyloxybenzene ("NOB'; also known as phenyl nonanoate): 

HLB (NOB) = (free ester) + 7x(-CH 2 -) + (-CH 3 ) + (phenyl) + 7 



55 HLB (NOB) = 2x(2.4) + 7x(-0.475) + (-0.475) + (-1 .662) + 7 = 3.938 = 3.9 

Taking the ramification of these calculations one step further, according to the two Sanderson patents mentioned above 
(U.S. 4,496,473 and 4,613,452) : it would be expected that the most stable surfactant systems for NOGB and NOB 

40 would be those which had similar HLB values. In the Sanderson references, this technique was apparently useful for 
finding appropriate surfactants for the recited enol esters. By analogy then, HLB values of 5.9 and 3.9 for NOGB and 
NOB, respectively, should give the best results here. 

However, it is generally well-established that HLB values below 6, specifically those between 3.5 to 6, are char- 
acteristic of water-in-oil emulsions (see Davies. J.T. and Rideal, E.K., 'Interfacial Phenomena". 2nd ed., Academic 

45 Press, N. Y. (1 963), p. 373). Having carried out the appropriate HLB calculations given above. Applicants were therefore 
surprised to learn, first, that liquid surfactants that gave HLB values appreciably similar to those of NOGB and NOB 
for the examples cited above did not result in stable colloidal dispersions (macroemulsions). By 'appreciably similar", 
Applicants intend it to be understood that a first HLB value is within 1 unit, plus or minus, of a second HLB value. In 
fact, by strict HLB convention alone, the correct surfactant(s) to use for NOB or NOGB should exhibit HLB values below 

so about 6. It would have been predicted that the most suitable form for stabilizing these bleach activators would be to 
form water-in-oil emulsions, which exhibit characteristic HLB values from 3.5 to 6.0. Second, and perhaps even more 
surprising, it was learned that by using surfactants with HLB values above 8, Applicants could form stable oiNn-water 
type colloidal dispersions, which systems generally exhibit HLB values above 8, typically from 8 to 18. In fact, several 
of Applicants' most stable colloidal dispersions were formed with surfactants having HLB values above 1 0. It is therefore 

55 desirous to use surfactants whose HLB values, alone or in combination, vary from about 1 0 to about 1 4, more preferably 
from about 1 0.2 to about 1 3.7, and most preferably from about 1 0.4 to about 1 3. 3. In one preferred embodiment of the 
present invention, the HLB value for the surfactant is between about 10.6 to about 1 3.0. 

The type of emulsifier also plays an important role in determining the most appropriate surfactant to be used to 
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15 



20 



25 



30 



s^.izeaparitoular^^ 

TWEEN 20 (polyoxyethylene (20) sorbrtan^ ™"°* U ^ 

were evaluated for their abilrty to stab.lize peracri precurso been good emulsifiers to use. 
The basis of HLB numbers, the SPAN 20/TWEEN 20 ia ^^^SSSSSu and which provide the desired 
Surfactants which may be used in the co.to.dal *e present * amphoteric and zwrtte- 

range of HLB values, may be selected I from f^^^^S^^ one nonioniC 
rid* surfactants, or a combinafon thereof, a^ough , ( ns J esent jnvention include , but are not 

Nonionic surfactants which may be used m alkoxy Jed mono, di. or triglycerides; polyg- 

necessarily .imited to. alkoxylated alcohols, a. '^^SiSSl^ those depicted in Kirk-Othmer, Ency: 
, y cerol alkylethers; alky, pofyglycosries; f^^^^^^-^^ 1983 >' *** are TI! f 
r % of Chemica! Technology 3rd *£*^J£^ ^ ethoxylated and propoxylated C*,. atoohols 

23-6.5, 25-3, 25-7 and 23-5. with NEODOL® 25-3 and ^^newha^pe ^ ^ ^ 

both ethoxylated nony. and ocVlphenol ethers -^-J™^ Other suitable surfactants include 

Carbide Corp.); T-DET Q-9 and T-DET surfactants are C,^ a.ky.trigfycerides w,th 

in maintaining stability. JAGAT TO (Goldschmidt Chemical Corp.), TWEEN 85 (ICI 

Other nonionic surfactants wh,ch may be used include_ TA ^ T J, ^ may be used are block copoly- 

Surfactants). and EMULPHOR TO-9 ^T^^^SlZZ name of PLUBON.C® (BASF Corp.). An,on.c 
mers of propylene oxide and ethylene ox.de known uncterthe ' amphoteric and zwittenon.c sur- 
factants which may be used include^ m ^^^^^ used a re those described in Kirk-Othmer 
factants, as well as other nonionic ^^^^^^^cb^^. 1983), which are incorporated 
, ,.^r^ al Technology. 3rd pp. M2 432 ( ^ ^ M {q 

herein by reference. The *e total colloidal dispersion. The surfactant wh.ch 

weight, and most preferably about amphoteric or zwitterionic surfactants, or a com- 



35 C j iftUID MATRIX 



40 



45 



referred to as an 'aqueous matrix." dj m hyd rolyzable compounds, 

While water e a plentiful, cheap diluent it a so a ^ n jd ursors ^ ich readily react wrth hy- 
such as peracid precursors, can ^^^^^^Ze or absence of deactivate groups) are also 
drog en peroxide in Ihe wash (by nature of the.r lack of stenc h droxide ion can nucleoph.taally 
Serable to attack by hydroxide or hydron.um 

^rUoing^^^^ 

peracid precursors o, th °/ nven ^^^ liquid matrix may also be comprised of other sub- 

generally the predominant ccxnpon^^ 
50 stances such as. but not necessanly l.mrted to. «*^JJ^Sc components which are mixed with a surfactant 
Cosurfactants according to the present «^^J2J^ fractions with water-immiscible oils (such 
in order to modify the phase behavior of ^j£on efficiently as a surfactant, but are useful in 

as the peracid precursors). The cosurfactant alone ™^] U ™ tQ , rove tne surfactant's performance in 
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erably at least about 60% and most preferably at least about 75 % of the weight of the total colloidal dispersion. In the 
case of normal ("dilute*) product formulations, water comprises at least 90% by weight of the total colloidal dispersion. 
For "concentrated" product formulations, water comprises at least 80% by weight of the total colloidal dispersion. Ac- 
cording to another embodiment of the present invention, the liquid matrix consists essentially of water Deionized water 
is most preferred. 

In certain instances, it may also be possible to form "inverted micelle" forms of colloidal dispersions. This would 
arise where the liquid matrix constitutes a relatively small percentage of the total colloidal dispersion such that the chief 
components of the colloidal dispersion are the peracid precursor and emulsifier molecules. In this "inverted" situation, 
the emulsifier molecules would form molecular aggregates in which water molecules were concentrated at the center 
of a micelle formed when hydrophobic or hydrotropic portions of emulsifier molecules projected outward from the aque- 
ous center of the aggregate in which the hydrophilic portion of the emulsifier molecules were concentrated. This "water- 
swollen inverted micelle" type of structure would exhibit many characteristics similar to those normally found for mi- 
croemulsion colloidal dispersions. (See (microemulsion) co-pending application U.S. Ser. No. 08/000,000, referenced 
above.) 

D PEROXIDE SOURCE 

The peracid precursor, emulsifier and liquid matrix together constitute the core components required for a colloidal 
dispersion according to the present invention. However, as indicated above, peracids of the present invention are 
generated in situ from a suitable peracid precursor and a suitable peroxide source. Depending upon the components 
used and their relative amounts, the peroxide source may either be contained within the inventive colloidal dispersions, 
or may be maintained in a separate liquid delivery portion using a variety of techniques also referred to herein as 
executions. The peracid precursor, emulsifier, liquid matrix and peroxide source along with any optional ingredients or 
adjuncts also constitute the components of a product formulation according to the present invention. 

According to one embodiment of the present invention, the peroxide source may be stably combined together with 
the peracid precursor, emulsifier and liquid matrix as part of the inventive colloidal dispersions. When the peroxide 
source is thus combined, the colloidal dispersion ^containing peroxide source constitutes one form of execution for the 
inventive colloidal dispersions referred to herein as a "unit delivery form", or simply a unitary execution. Alternately, 
the peroxide source may be separately maintained as part of a multiple delivery form, most preferably a "dual delivery 
form", or dual execution. 

A number of different delivery execution forms may be convenient for use, four of which are presented in Table I 
below. The group of items listed under the heading "First Portion" in each Execution form of Table I indicates the 
required components for a different embodiment for the colloidal dispersions of the present invention. That is, in Exe- 
cution I (unit delivery), the colloidal dispersion is comprised of a precursor, surfactant, liquid, peroxide source and 
optionally, a buffer, along with any desired optional adjuncts. No Second Portion is required for this execution. In Ex- 
ecution form III (dual delivery), the colloidal dispersion of the First Portion of the execution comprises a peracid pre- 
cursor, surfactant, liquid and peroxide source. A suitable liquid alkalinity source (buffer) is found in a Second Portion. 
Naturally, any optionally desired adjuncts may also be included in the First Portion or Second Portion of Execution III. 
Regardless of the Execution used, formation of the peroxyacid from the peracid precursor and the peroxide source 
commences upon mixing or dilution of the delivery portion components into a wash liquor. 

As mentioned above, it is especially surprising that hydrogen peroxide can be combined with peracid precursor- 
containing colloidal dispersions of the invention in the same portion of a delivery execution and not unduly impair the 
stability of the peracid precursor, while nevertheless delivering a concentration sufficient to activate the peracid pre- 
cursor under bleaching or washing conditions. 

Table I 



Delivery Executions 


Execution 


First Portion (Colloidal Dispersion) 


Second portion 


Unit delivery (1) 


Peracid precursor + Surfactant + Liquid matrix + Peroxide source 
+ Buffer (optional) 




Dual delivery (II) 


Peracid precursor + Surfactant + Liquid matrix + Buffer (optional) 


Peroxide source 


Dual delivery (III) 


Peracid precursor + Surfactant + Liquid matrix + Peroxide source 


Buffer 


Dual delivery (IV) 


Peracid precursor + Surfactant + Liquid matrix 


Peroxide source + Buffer 



In certain embodiments of the invention in which the peroxide source and peracid precursor are contained within 
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the same delivery portion, the peroxide does not degrade or decompose the peracid 

unacceptable extent even though the two species are present together. Appl.cants speculate. ^^^J^Z 

Z the ril ohase However the latter would not result in a particularly effective product and .s therefore not p fete red 

aPP 'S«Sd orecursors and peroxide sources do not have to be maintained in separate delivery portions and may be 
e^SE dispersion when L in Eouatk>n . is less than 50%, more preferably less than 40%. 
and most preferably less than 35% after storage at 100" F tor approximately 4 weeks. 



Vfj x 1QO o /o Equation I 



Po 



where L is the loss of peracid precursor expressed as a percent; P 0 is the amount of peracid precursor 

{he same ootoidal dispersion as described above under the discussion of unitary del.very executes. When L ,s large 

pS.™ separ*. conaine-s awainlng. reapply, « nr.. pofflo* coo^g « peracK. p.ecur», 

the b^is con J^ in a first portion and the precursor colloidal dispersion were concentrated m a second portK^ 
tne ^uZrhCoportiona. amounts of ..quids can be co-metered from the bottle. One such execuUon i,s descnbed 
o 1T„i s / U S 4 585 150 of common assignment, and incorporated herein by reference thereto. 
^rSe ?j££ ^esu£^™se in the present invention are any of those which can generate a peroxy 
anion TZSZ To using hydrogen peroxide (H202), it may also be possible to generate hydroger .peroxide ,n srtujn 
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well as mixtures of any of the foregoing, etc. 

As sodium perborate is available commercially in powder form and generates peroxide upon aqueous dissolution, 
it may be preferred to use hydrogen peroxide as the peroxide source. In addition to being more convenient to use, 
liquid hydrogen peroxide also currently represents a cost savings over sodium perborate which must be dried in order 
s to be used in powder form. 

The amount of hydrogen peroxide or peroxide source used should be sufficient to deliver about 0.1% to about 
25%. more preferably about 0.5% to about 15%, and most preferably about 1.7% to about 4.4% hydrogen peroxide 
for admixture with the peracid precursor, regardless of the form of delivery execution employed. 

10 it. OPTIONAL ADJUNCTS 

The colloidal dispersions of the present invention may optionally contain certain adjuncts in addition to the required 
elements described above. Suitable examples of adjuncts which may be included in the present invention include, 
without limitation, buffering agents (including alkalinity sources), chelating agents, codispersants. surfactants, en- 
is zymes, fluorescent whitening agents (FWA's), electrolytes, builders, antioxidants, thickeners, fragrance, dyes, color- 
ants, pigments, etc., as well as mixtures thereof. 

A. Buffering Agents 

20 Under acidic conditions (i.e. pH less than approximately 5), the peracid precursors of the present invention are 

rather stable and hydrolyze slowly in an aqueous liquid matrix, while under alkaline conditions, the peracid precursors 
will normally hydrolyze more rapidly and become degraded. It is therefore desirable to provide a somewhat acidic 
environment for the peracid precursor-containing colloidal dispersions, especially those in which the liquid matrix is 
essentially aqueous in nature. Furthermore, in those unitary delivery executions in which hydrogen peroxide is directly 
25 incorporated into the colloidal dispersion, the peroxide may cause the peracid precursor to perhydrolyze under basic 
conditions. This is because perhydrolysis takes place at a relatively faster rate than hydrolysis, as HOO- is a better 
nucleophile than HO. It is possible, therefore, depending upon the components used and the type of execution desired, 
to incorporate buffering agents either in a first portion of a delivery execution in which the colloidal dispersion is con- 
tained, or in a second portion of a delivery execution either alone, in combination with a peroxide source, or in combi- 
30 nation with other suitable or desired adjuncts. 

In colloidal dispersions that form part of a unitary delivery execution, the bleach activator may be stable to peroxide 
either because there is not much water in the liquid matrix, or because the formulation is not highly aqueous in nature. 
However, optimal stability for the peracid precursor under these conditions is generally found at low pH. It is therefore 
preferred that the colloidal dispersion be acidified or buffered to bring the pH of the colloidal dispersion down to a pH 
35 of less than 7, more preferably less than 6 and most preferably less than 5. In one embodiment of the present invention, 
the pH is maintained over a narrow range of from about pH 2 to about pH 5. Examples of suitable acids include sulfuric, 
sulf urous, phosphoric and hydrochloric acids. 

In product formulations in which a peracid precursor contained in a first delivery portion is co-dispensed with a 
peroxide source comprising a second delivery portion, any optional buffering compounds to be included with the first 
40 delivery portion should be chosen such that the resulting first portion is not too acidic. Assuring that the first delivery 
portion not be too acidic is important in order that generation of the peroxyacid from the peracid precursor not be 
hindered upon the delivery of the formulation to the bleaching or cleaning application. Other factors which should be 
taken into consideration include the rate of peracid generation versus the rate of peracid decomposition. If the pH of 
the colloidal dispersion is too low, not enough peracid will be formed upon delivery of the precursor to the wash appli- 
es cation. If, on the other hand, the pH is too high, the peracid can be lormed too quickly and decompose in the wash 
liquor. Below pH 9, yields of the perhydrolysis product are typically less than 10%. The pH can be made more alkaline 
by use of suitable buffers, examples of which for use with the colloidal dispersions include, without limitation, alkali 
metal silicates, alkali metal phosphates, alkali metal hydroxides, alkali metal carbonates, alkali metal bicarbonates, 
alkali metal sesquicarbonates, phthalic acid and alkali metal phthalates, boric acid and alkali metal borates, and mix- 
so tures thereof. Sodium silicate is preferred. 

While it is helpful to maintain the pH of the colloidal dispersion below pH 7 for storage and stability purposes, it is 
equally important that the pH of the wash application in which the peroxyacid is to be generated is sufficiently basic. 
In order to maintain the pH in the desired range, it has been found advantageous to incorporate a buffer such as an 
alkaline moiety with the second portion of a dual delivery execution, which buffer is co-dispensed with the inventive 
55 colloidal dispersion in a first delivery portion. The alkaline moiety has been observed to improve the performance of 
certain peracid precursors, especially nonanoylglycoylbenzene and nonanoyloxybenzene, when the precursor and 
hydrogen peroxide react to form the desired peroxy acids (nonanoylperglycolic acid and pernonanoic acid, respectively), 
in aqueous wash media, according to preferred embodiments of the invention. Different species may be used in order 
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KTSS3SJ! ?E ^lloidal dispersion formulation. According to another preferred embedment, greater than 95 /o 
delivery of peroxyacid takes place in 12 minutes. 

R Chelating agents 

ytoluene) and BHA (butylated hydroxyanisole). 
20 C. Codispersants 

toluenes; ethyl acetate; etc. In one embodiment of the invention, the codispersant is hexane. 
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Qm»n amounts of other adjuncts can be added to the various executions of the present invention for improving 
cJ?p£^ oTa-S qualities of the formulated product. Performance adjuncts 

m ° r s^s^tlTuSble^ 

etate polyvinyl pyrrolidone, hydroxymethylpropylce.lu.ose, guar gum. xanthan gum and the l.ke. Certa.n polyacrylates 

adiun^t Sials!^ ^melnventive colloida. composes. The a.Kaline moiety will preferably conta.n about 1 -1RM« 
SESbTTl W, and m<2 preferably 2-7.5% alkaline material, with the other adjuncts provd.ng no more than 5%. 
ZT^e^^ZpretoW deionized). The P H of the a.kaHne moiety is P re,erab.y greater than 7, more 
preferably greater than 8 and most preferably greater than 8.5. 

MACROEMULSIONS 

m th« macroemulsions of the invention, the manner of preparation is quite important. It is generally preferable that 
the iSSSSr^^^^ multiple phases. Stated in a different fashion, separation of the components 
such ZSe ZTs are ev«ent. is not desirable. Thus, homogenize of the co.loida. disperse . preferred. Th.s 
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can occur by various means known to those skilled in the art, such as sonication, high shear or high speed mixing, 
microfluidization (see Cook et a/., U.S. 4,533,254, incorporated herein by reference) and other means of mechanical 
emulsificatbn. 

Macroemulsions may be prepared according to the present invention by combining the appropriate ingredients 
together with some form of energy input as described above. Macroemulsions are not serNassembling, and it is there- 
fore necessary to use a suitable mixing technique in order to combine the required ingredients. Once they are formed, 
however, the macroemulsions described herein are kinetically stable and will exhibit good storage characteristics. 
Some form of mixing is additionally helpful due to the fact that macroemulsions tend to exhibit viscosities that are 
slightly greater than or approximately equal to that for water. The amount of mixing which is required here is more than 
that which would be required for the formation of less viscous microemulsions, which are described in separately co- 
pending concurrent application for patent U.S. Ser. No. 08/000,000. 

As indicated above, macroemulsions may be prepared from anionic, amphoteric and cationic surfactants, although 
amphoteric and cationic surfactants are not preferred because of the relative expense. Preferred ranges of ratios for 
emulsif ier to peracid precursor is about 0.01-10:1, more preferably about 0.05 - 5 : 1 and most preferably about 0. 1 5 

" 1 In one preferred embodiment of the invention, a mixture of ETHOX® CO-25 and ETHOX® CO-200 are combined 
with the peracid precursor NOGB to form a series of stable macroemulsions. These ingredients may be combined in 
the relative amounts of 1 % to 1 5% by weight of ETHOX® CO-25; 1 % to 1 5% by weight of ETHOX® CO-200; and 1 % 
to 1 0% by weight of NOGB. 

The macroemulsions of the present invention were found to be kinetically stable structures, which means that they 
will eventually separate out into discrete hydrophilic and hydrophobic layers given enough time. In the present invention, 
it was found that the macroemulsions could be made to separate out after centrifugation with a Beckman TL-100 
Ultracentrifuge for 10 minutes at 10.000 rpm (revolutions per minute). 



25 Macroemulsions - Experimental 

Samples were prepared by shear mixing of the following ingredients as indicated to form the macroemulsions. 
Alternately, ingredients could be combined by high speed mixing, sonication, microfluidization, etc. In one preferred 
embodiment, nonanoyloxybenzene (NOB) was the alkanoyloxybenzene activator used. A preferred synthesis for NOB 
30 is given In Example 1 below. 
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EXAMPLE 1 

A solution of 5.00g (31 .6 mmol) of nonanoic acid, 3.93 g (34.76 mmol) of chloroacetyl chloride (C AC), 2.7 g (31 .6 
mmol) of phenol, and 35 ml of acetonitrile was delivered to a clean, dry, two neck 100 ml round bottom flash fitted with 
a mechanical stirrer and a reflux condenser. The reaction flask was flushed with nitrogen through a gas inlet at the top 
of the reflux condenser and placed in an 80° C oil bath and stirred for 1 9 hours. The reaction mixtures was albwed to 
cool to room temperature and then vacuum filtered through 30 g of neutral alumina to remove chloroacetic acid. The 
purified product was then placed on a high vacuum line overnight to remove any residual solvent. Phenyl nonanoate 
(NOB) was isolated as a faint yellow liquid (6.18 g, 26.37 mmol) in 83% yield. The purity of NOB was determined to 
be over 97%. 



45 



EXAMPLE 2 

For the following examples, nonanoylglycoylbenzene (NOGB) dispersions were prepared; one group without, and 
one with, hydrogen peroxide present The base formulation is as follows: 



Ingredient 


Weight 


Wt. % 


Water 




42.1 g 


84.2 




NEODOL® 25-3' 




2.9g 


5.8 




NOGB 

lr» _»w a**»~a obsitftwU unth nhnirt 3 moles of athvtene oxide oer rr>< 


>teof c 


I 5.0g 


10.0 





so 
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The composition of Example 2 was then tested at elevated temperatures (= 37.8° C, 100° F) for one (1) week to 
simulate long term storage. A series of four samples (Examples 3-6) were then made up from Example 2 ingredients 
to which buffer was added, to adjust the pH to 4.7. 6.1 . 7.0 and 8.7. respectively. Examples 3-6 contained no added 
peroxide source. A similar series of samples was also made up, designated as Examples 3'-6' In Table II below. The 
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.atter Examples contained, in additon to the buffering agents described above, an added quantity of 1* ' j***!" 
peroxide Theaddedbufferassisted in evaluating thestability of the macroemulsions to hydrogen perox,de as a funct.on 
of pH. The results are shown in TABLE II below: 

TABLE II 





EXAMPLES 3-6 (without H 2 0 2 ) 


EXAMPLES 3'-6'(with 1% H 2 0 2 ) 


PH 


% NOGB remaining 


% NOGB remaining 


4.7 


95% 


92% 


6.1 


95% 


91% 


7.0 


94% 


92% 


8.7 


93% 


90% 



The NOGB dispersions with peroxkte gave a 76% perhydrolysis yiekl when added to a <^*™ 
69 liters) with a liquid detergent buffered to pH 1 0.2, while the yields at lower pH were 63% at pH 9.5, 25% at pH 9.0 

^ ,n°?al P .H ^eloXee Stations were tested for further simulated long term stabi.ity. One formulation used 
was the NOGB formulation from Example 2. A second was the NOGPS preparation according to Exampte T^NOGPS, 
or nonanoylglycoylphenyl sulfonate, is an alkanoylglycoyl phenylsulfonate described and claimed £J^«*' ■£* 
Pat nS 4778 618 and U.S. 4.959.187. and also described in Ottoboni. etai, U.S. Serai No. 08/194.825, ated above. 

than non-sulfonated analogs. Although NOGPS is not preferred herein for the reasons set forth earher, .t is included 
in this Experimental section for sake of comparison. 

EXAMPLE 7 



Ingredient 


Weight 


Wt. % 


Water 

NEODOL® 25-3 1 
j NOGPS 


r 42.1 g 
2.9g 
5.0g 

ol. Shell Chemical Company. 


84.2 
5.8 
10.0 
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The NOGB dispersion, the NOGPS preparation and the NOGB dispersion with 1% H 2 O a were then subjected to 
four weeks-ito^ge at elevated temperatures (= 37.8- C, 100' F). again to simulate long term storage. The results 
were as follows: 

TABLE III 



Activator Dispersion 


% Remaining 


NOGB 

NOGB + 1% H 2 0 2 
NOGPS Preparation 


86% 
69% 

(5% after 1 week) 



In vet another series of examples, the benefit of using stable precursor colloidal dispersions to significantly boost 
perforrnanceof detergents was demonstrated. In the examples ^^^'^^^S^ 
utilized and compared to a carbonate-based liquid detergent formulat,on prepared according to Example 8. 



EXAMPLE 8 

The liquid detergent composition was prepared which contained: 



Ingredient . 


Wt.% 


BIOSOFT 40S 1 


12.50 
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(continued) 



InnroHiont 
II iy i cuici u 


Wt.% 


NEODOL®25-3S 2 


20.34 


NEODOL®25-9 3 


2.00 


Oleic Acid 4 


o on 


Sodium Carbonate 5 


20.00 


Phorwite BBH 6 


0.20 


Ultramarine Blue 7 


0.10 


Fragance 


0.30 


Deionized Water 


balance 

! Chemical Co. 
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\S]2-'\ 5 " near SJConoi einoxysuiuuv. wiui awui *j » »*■ « u 7 ,v " v vr ^* ww — — 

3 °12-1S ,inear «thoxylated alcohol, with about 9 moles of ethylene oxide per mole of alcohol. Shei Chemical Co. 
4 C 18 unsaturated fatty acid, used as a defoaming agent 
5 Builder/electrolyte, 

6 Fluorescent whitening agent (BLANKOPHOR® BBH: Bayer AG). 
7 Pigment. 
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EXAMPLE 9 

The composition used tor Example 9 was the NOGB dispersion from Example 2 above to which 9.6 ppm H 2 0 2 
had been added in addition to the detergent formulation shown in Example 8 above. This mixture generated 1 .1 ppm 
A O. peracid in the wash water. 

In the following table, the results of wash studies are reported for a comparison between the liquid detergent of 
Example 8 versus the liquid detergent-NOGB precursor emulsion-peroxide combination of Example 9. 

TABLE IV 



EXAMPLE 


Stain Removal 


Grass 


Coffee 


Gravy 


Clay 


81 
9 

Improvement 2 


90.0 
94.6 
5.1% 


68.6 
74.9 
9.2% 


76.9 
84.9 
10.4% 


75.5 
84.1 
11.4% 



The composition from Example 8 was used neat 
2 Calculated as: [(Example 9 - Example 6) + (Example 8)] x 100% 
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EXAMPLES 10-14 

The following experiment shows that differences in nonionic surfactants and ratios of emulsifieMo-peracid precur- 
sor can significantly affect eventual emulsion stability. The following formulas without added hydrogen peroxide were 
produced: 





Weight Percent 


Ingredient 


Example 




10 


11 


12 


13 


14 


NOGB 


10.0 


10.0 


10.0 


10.0 


10.0 


Nonionic Surfactant 


0.0 


5.0 


7.5 


10.0 


15.0 


Water 


90.0 


85.0 


82.5 


80.0 


75.0 



Surfactants tested included NEODOL® 25-3, NEODOL® 25-5, NEODOL® 25-7 and NEODOL® 25-9. The com- 
ponents were mixed with a high-shear mixer for about five minutes, and the initial pH was adjusted to pH 7. Preparations 
were stored at 100° F for the period indicated. The stability results were as follows: 
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Monigpic Surfactant Content; 0% 

# weeks 
HLH 12 4 

NEODOL® 25-3 7.9 + + + 

NEODOL® 25-5 10.6 + + + 

NEODOL® 25-7 12.2 + + + 

NEODOL® 25-9 13.3 + + + 



5% 

# weeks 
12 4 

+ + - 

+ + - 

+ + + 

+ + + 



7.5% 

# weeks 
12 4 

+ + + 

+ + + 
+ + + 



10% 

# weeks 
12 4 

+ + + 

+ + + 
+ + + 



15% 

# weeks 
12 4 

+ + + 
- - + 

+ + - 
+ + + 
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+ = separation observed (slightly to totally unstable) 
- = no separation observed (completely stable) 



Fin«l nH values for the above systems ranged from 4.4 to 3.6. From these examples at relatively high levels of 
pJX^T! canTe no^ that stable macroemulsions are achievable over a broad range of suda^pes 
25 SSTa 1 :2 to 3.2 in which the preferred combination of ingredients uses alcohol ethoxylate with 5 moles of 
ethylene oxide, and the most preferred surfactanf.precursor ratios are from about 3:4 to 1 .1 . 

EXAMPLES 15-19 

The following experiment shows that when property chosen, a range of nonionic 
able stability Further this expenment demonstrates that blending of surfactants, such that their f^^J^'^ 
S^SiS the preferred region, is also acceptable. The following formulas, which ^eluded hydroqen perox.de 

were produced: 





Weight Percent 


Ingredient 


EXAMPLE 






15 


16 


17 


18 


19 


NOGB 

Nonionic Surfactant 
Hydrogen Peroxide 
BRIQUEST® 53-45AS 
BHT 
Water 


5.0 
1.3 
3.4 
0.1 

90.2 


7.5 
1.5 
2.6 
0.1 

88.3 


7.5 
2.0 
2.6 
0.1 

87.8 


10.0 
2.5 
3.5 
0.1 

83.9 


10.0 
8.0 
3.5 
) 0.1 
0.01 
78.4 





Surfactants tested included NEODOL® 25-5, a blend of NEODOL® 23-3 and NEODOL® 25-7. and a Diena o B i n«A 
™ 25 and ETHOX OO 200 The components were mixed with a high-shear mixer tor about five minutes. Intel pH 



s° were as follows: 





Formula 




# weeks 


Type 


HLB 


1 


2 


4 


NEODOL®25-5 
NEODOL<8>25-5 
NEODOL®25-5 


15 
17 
18 


10.6 
10.6 
10.6 




tr 


tr 
tr 
tr 
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(continued) 





Formula 




# weeks 




Type 


HLB 


1 


2 


4 


NEODOL®25-3/25-.7(2:3) 

Blend of ETHOX CO-25 & ETHOX CO-200 (3:1 ) 


16 
19 


10.5 
12.6 






tr 


tr = trace separation observed 
+ = separation observed (slightry-to-totally unstable) 
- - no separation observed (completely stable) 



Final pH values tor these systems ranged from about 2.7 to 2.8. From the above examples, it can be noted that 
stable macroemulsions are achievable over a broad range of surfactant types and levels, with the preferred system 
15 using surfactant: peracid precursor ratios from about 0.2 to 0.8. 

Examples 20-23 below provide four additional examples of macroemulsion systems. 

EXAMPLE 20 



20 





Ingredient 


Wt.% 




Water 


89.7 




ETHOX® CO-25 


3.0 


25 


ETHOX® CO-200 


0.5 


NOGB 


5.0 




H 2 0 2 


1.8 


EXAMPLE 21 






30 








Ingredient 


Wt.% 




Water 


79.5 


35 


ETHOX® CO-25 


6.0 




ETHOX® CO-200 


1.0 




NOGB 


10.0 




H 2 0 2 


3.5 



40 



EXAMPLE 22 



Ingredient 


Wt.% 


Water 


89.7 


ETHOX® HCO-25 


3.0 


ETHOX® CO-200 


0.5 


NOGB 


5.0 


H 2 0 2 


1.8 



EXAMPLE 23 



55 



Ingredient 


Wt.% 


Water 

ETHOX® HCO-25 


79.5 | 
6.0 
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(continued) 



Ingredient 


Wt.% 


ETHOX® CO-200 

NOGB 

H 2 0 2 


1.0 
10.0 
3.5 



70 



15 



20 



25 



30 



35 



40 



45 



The hydrolytic stability ot the formulations of EXAMPLES 20-23 were then tested by storing them at 100* F (= 
37.8° C) for four weeks. The results were: 



TABLE V 


Example 


% NOGB Remaining 


20 


84% 


21 


72% 


22 


79% 


23 


75% 



lnExamp^24 a nd2S, the coKJispensingordua. mutton embodiment olthe^ 
24, a first delivery portrcn comprising an acidic macroemulsion containing perox.de is prepared. In Example 25, a 
second delivery portion comprising a liquid alkalinity source is prepared. 

EXAMPLE 24 

First delivery portion comprising an Acidic Macroemulsion 



Ingredient 


Wt.% 


NOGB 


7.5 


ETHOX® CO-25 


4.5 


ETHOX® CO-200 


0.75 


H 2 0 2 


3.92 


Fragance 


0.50 


Dye 


0.08 


Chelating Agent 


0.05 


Antioxidant 


0.01 


Deionized Water 


balance 


Initial pH«3.1 





in foregoing Example 24, the NOGB and CO-25 were prepared by high shear/sonication, although mrcroflu^zat.on 
is also an S TnTse stab lity at greater than four months was optimal at 70- F (21 1 • C). AddrtwnaHy at 100- F (. 

SS^SSm of NOGB was determined as having a haH-life of about six weeks. At 70' F (21 .1- C). on 
the other hand, about 80% NOGB remained after four months. 

EXAMPLE 25 

Second delivery portion comprising a Liquid Alkalinity Source 



so 


Ingredient 


Wt.% 




Sodium Metasilicate 


5.00 




Fluorescent Whitener 


0.32 




Carbopol thickener 


0.85 


55 


Chelating Agent 


0.15 




Deionized Water 


balance 




Initial pH = 12.5 





20 



BNSDOCID: <EP 0744465A2_L> 



EP 0 744 465 A2 



Using an alkaline dispersion in conjunction with the acidic NOGB macroemulsion has been found to improve wash 
performance. 

The above two formulations in a co-dispensing system were used in conjunction with five different commercial 
detergents. Performance of each was generally improved when the co-dispensing formulation comprising Examples 
24 and 25 were used. In the comparative samples and Examples below in Table VI, about 1/4 cup (69 g) of the co- 
dispensing formulation was used, to provide about 3.6 ppm A.O. from NOGB in the wash water. 

TABLE VI 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



Treatment: 


o-oiain Mvg. 


L/AlUalM Ola 11 IO 


Bandv Clav/Cot 


All Soils 


Tide® 


81.57 


75.20 


66.25 ' 


80.40 


Tide<B>+ Inv. 1 


84.63 


79.39 


78.61 


81.88 


Ultra Tide® 


81.98 


77.30 


65.87 


81.27 


Ultra Tide® + Inv. 1 


84.68 


80.91 


82.03 


84.04 


Liquid Tide® 


77.53 


75.11 


59.52 


73.12 


Ultra Tide® + Inv. 1 


78.89 


75.20 


66.31 


77.23 


LTWBA 2 


78.85 


74.70 


61.85 


77.30 


LTWBA + Inv. 1 


80.33 


76.42 


64.82 


80.00 


Liquid Wisk® 


72.74 


67.62 


55.87 


73.05 


Liquid Wisk® + Inv. 1 


75.78 


70.88 


61.61 


74.10 


LSD 3 


1.40 


2.41 


5.44 


1.95 



2 Liquid Tide® with Bleach Alternative. 

3 Least Significant Difference. 

In Examples 26 and 27, a second delivery portion comprising a liquid alkalinity source is prepared. Example 27 
also demonstrates the use of borax, a stabilizing agent, to further stabilize the perborate (see, Peterson et al, EP 
431 ,747). 



EXAMPLE 26 




EXAMPLE 27 


Wt.% 


Ingredient 


Wt.% 


0.32 


Fluorescent Whitener 


0.32 


0.85 


Carbopol 700 Thickener 


0.85 


5.00 


Sodium Metasilicate 


5.00 




Sodium Borate • 10H 2 O (borax) 


260 


7.92 


Sodium Perborate • 4 HgO 


7.92 


3.30 


BRIQUEST AS-45 (4.5%) 


3.30 


82.61 


Deionized Water 


80.01 



The above two formulations were tested at 70" F (= 21.1° C) and 100° F (= 37.8* C), respectively, for up to 27 
days. The results were: 

TABLE VII 



EXAMPLE 


Temp. 


Day 0 


Day 5 


Day 13 


Day 27 


26 


70° F 


100% 


96% 


99% 


91% 


27 


70° F 


100% 


101% 


98% 


100% 


26 


100° F 


100% 


81% 


66% 


40% 


27 


100° F 


100% 


101% 


; 97% 


96% 



No error analysis was available for this study. Nonetheless, a clear trend appears to show that using a perborate 
stabilizer will desirably enhance the stability of the perborate. 

The following Example provides an instance of a macroemulsion colloidal dispersion which may be prepared from 
an alternate peroxide precursor, namely, an alkanoyloxybenzene compound. In this instance, NOB is used. 
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EXAMPLE 28 



10 



15 



20 



25 



Ingredient 


Wt % 


Water 


89.7 


ETHOX® HCO-25 


3.0 


ETHOX® CO-200 


0.5 


NOB 


5.0 


H 2 0 2 


1.8 



part of a unitary or dual delivery execution. description ol the preferred embod- 

Although specific components and proportions have ^^^^^^^ varia «ons in the various 
iments of the novel peracid precursor colloidal d «Pf rs ^ h ^^ be added to those used 

otherwise modify the properties of or increase the uses for » '" v ^". arran gements of components and 

,t will be understood that various other changes o the dete te ^JS^SIISSI invention will occur to and 
uses which have been described herein and ^^^^^^J^^ are intended to be included 

alents by the claims which follow. 



Claims 
1. 



30 



35 



40 



45 



A stable liquid peracid precursor composition 
precursor composition combining: 



for delivering a bleaching and cleaning material, said liquid peracid 



(a) a dispersion medium further comprising: 

(i) a stabilizing effective amount of a liquid matrix; and 
1 emulsifier, and 

further wherein said bleaching and cleaning material 



(ii) an emulsifien and 
(b) a dispersed phase comprising a peracid precursor; 1 



2 The stable .iquid peracid precursor composition of Claim 1 wherein the HLB of said emulsifier is appreciab* dif- 
ferent from the HLB value of said peracid precursor. 

3. The stable liquid peracid precursor composition of Claim 1 wherein said peracid precursor composition comprises 
a macroemulslon. 

4. The stable liquid peracid precursor composition of Claim 1 wherein said generated mono- or diperoxyacid has a 
structure corresponding either to Formula I: 



so 



O 
II 

Q-C-O-OH 



Formula I 



55 wherein 

Q may be selected from the group consisting of: 
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R-C(0)-O-CH r ; 
R 1 ; 

R 2 (-C6 H 4)-0-CH 2 -; 
R 3 ; 

RMC(0)-O-CH 2 ] m ,-; 
F^-O-CfOVChfeCHg-; and 
Rt-O- 

10 and further wherein: 

R and R 1 are straight or branched chain aikyl or alkenyl; 
R 2 is either H or C^s aikyl; 
R 3 and R 4 are C,.^ aikyl; and 
is R5 is a straight or branched chain C^go aikv l or alkenyl; 

R 6 is Cj.20 aikyl; 

R 7 is 0^20 alky' or a mixture thereof, 
and m is from 1 .5 to 10; 

20 or Formula II: 

o o 

II II Formula II 

HOO-C-(CH2)ir-C-0-OH 

wherein n is from 4 to 1 8. 

A stable peracid precursor composition for delivering a bleaching and cleaning material, said peracid precursor 
composition combining: 

(a) a bleaching effective amount of a hydrophobic peracid precursor of a hydrotropic or hydrophobic peroxy- 
acid; 

(b) an emulsifier to disperse said peracid precursor; and 

(c) a stabilizing effective amount of a liquid matrix. 

The stable liquid peracid precursor composition of Claim 5 wherein the peracid precursor is non-sulfonated. 

The stable liquid peracid precursor composition of Claim 5 wherein the emulsifier is selected from the group con- 
sisting of nonionic, anionic, catbnic, amphoteric and zwitterionic surfactants, or a combination thereof. 

The stable liquid peracid precursor composition of Claim 5 wherein the emulsifier is a nonionic surfactant. 

The stable liquid peracid precursor composition of Claim 5 wherein the HLB of said emulsifier is appreciably dif- 
ferent from the HLB value of said peracid precursor. 

The stable liquid peracid precursor composition of Claim 5 wherein said emulsifier has an HLB value of about 8 
to about 18. 

The stable liquid peracid precursor composition of Claim 5 wherein said peracid precursor composition is a colloidal 
dispersion. 

The stable liquid peracid precursor composition of Claim 1 1 wherein said peracid precursor composition comprises 
a macroemuteion. 

The stable liquid peracid precursor composition of Claim 5 wherein said peracid precursor is selected from the 
group consisting of: phenyl esters and substituted polyglycoyl esters, as well as mixtures thereof. 



30 



40 



45 



6. 
7. 

8. 
9. 

10. 



SO 11. 



12. 



ss 



13. 
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1 4. The stable liquid peracid precursor composition of Claim 1 3 wherein said peracid precursor is a phenyl ester having 
no ionizable groups. 

15. The stable liquid peracid precursor composition of Claim 13 wherein said phenyl ester is either an alkanoylgly- 
coylbenzene or an alkanoyloxybenzene. 

1 6. The stable liquid peracid precursor composition of Claim 1 3 wherein said phenyl ester is an alkanoylglycoylbenzene 
and has the structure 

O o 
R-C-O-CH 2 -C-O-0 

wherein R is a straight or branched chain C,^ alkyl or alkenyl, and 0 is phenyl. 

17 The stable liquid peracid precursor composition of Claim 13 wherein said alkanoylglycoylbenzene is either hex- 
' anoylgVcoylbenzene, heptanoylglycoylbenzene, octanoylglycoylbenzene, nonanoylglycoylbenzene, decanoylgly- 
coylbenzene, undecanoylglycoylbenzene, dodecanoylglycoylbenzene, or mixtures thereof. 

18. The stable liquid peracid precursor composition of Claim 13 wherein said alkanoylglycoylbenzene is nonanoylg- 
lycoylbenzene. 

1 9 The stable liquid peracid precursor composition of Claim 1 3 wherein said peracid precursor is either a phenyl ester 
' of chloroacetyl chloride and phenol, a phenyl ester of phenoxyacetic acid, a phenyl ester of a substituted succinate, 
a phenyl ester of a carbonic acid, a phenyl ester of dicarboxylic acid or a mono- or diester of dihydroxybenzene. 

20. The stable liquid peracid precursor composition of Claim 13 wherein said peracid precursor is a substituted poly- 
glycoyl compound. 

21 The stable liquid peracid precursor composition of Claim 8 wherein said nonionic surfactant is selected from the 
' group consisting of alkoxylated alcohols, alkoxylated ether phenols, alkoxylated mono-, di, or triglycerides, alkyl 
polyglycosides, alkyl glucamides, sorbitan esters and the like. 

22. The stable liquid peracid precursor composition of Claim 21 wherein said nonionic surfactant is an alkoxylated 
alcohol. 

23. The stable liquid peracid precursor composition of Claim 21 wherein said nonionic surfactant is an alkoxylated 
mono-, di- or triglyceride. 

24. The stable liquid peracid precursor composition of Claim 5 further comprising (d) a peroxide source. 

25. The stable liquid peracid precursor composition of Claim 24 wherein said peroxide source is hydrogen peroxide. 

26 The stable liquid peracid precursor composition of Claim 5 further comprising (e) an adjunct selected from the 
' group consisting of buffering agents, chelating agents, codispersants, solvents, enzymes, fluorescent whitening 
agents (FWAs), electrolytes, antioxidants, builders, anti-foaming agents, foam boosters, preservatives, opacifiers, 
thickeners, fragrances, dyes, colorants and pigments, as well as mixtures thereof. 

27. A method for cleaning stains or soils comprising applying a composition as recited in Claim 5 to said stain or soil. 

28 A container for providing a bleaching or cleaning product, said container comprising a first and a second chamber 
for delivering a first and second delivery portion therein, said first delivery portion compns.ng a liquid peracid 
precursor system combining: 

(a) a bleaching eflective amount of a hydrophobic peracid precursor of a hydro-tropic or hydrophobic peroxy- 
acid; 

(b) an emulsifier to disperse said peracid precursor; and 



24 



0744465A2 J_> 



EP 0 744 465 A2 

(c) a stabilizing effective amount of a liquid matrix; and 

said second delivery portion comprising either a liquid alkalinity source, a liquid peroxide source, or a mixture 
thereof. 

s 

29. The container of Claim 28, wherein said peracid precursor has an HLB which is appreciably different from the HLB 
of said emulsifier. 

30. The container of Claim 28, wherein said liquid peracid precursor further comprises (d) a peroxide source. 

10 

31. The container of Claim 30, wherein said peroxide source is hydrogen peroxide. 

32. The container of Claim 28, wherein said liquid peracid precursor further comprises (e) an adjunct selected from 
the group consisting of buffering agents, chelating agents, codispersants, solvents, enzymes, fluorescent whitening 

is agents (FWA's), electrolytes, antioxidants, builders, thickeners, fragrances, dyes, colorants and pigments, as well 

as mixtures thereof. 

33. The container of Claim 28, wherein said second delivery portion comprises an alkalinity source, a peroxide source, 
or a mixture thereof. 

20 

34. The container of Claim 33, wherein said second delivery portion comprises an alkalinity source. 

35. The container of Claim 33, wherein said second delivery portion comprises a peroxide source. 

25 36. The container of Claim 33, wherein said second delivery portion comprises an alkalinity source and a peroxide 
source. 

37. The container of Claim 34, wherein said alkalinity source comprises sodium silicate, sodium borate, sodium car- 
bonate, or a mixture thereof. 

30 

38. The container of Claim 34, wherein said alkalinity source is sodium silicate. 

39. The container of Claim 34, wherein said alkalinity source is sodium borate. 

35 40. The container of Claim 34, wherein said alkalinity source is sodium carbonate. 

41. The container of Claim 35, wherein said peroxide source is hydrogen peroxide. 

42. The container of Claim 35, wherein said peroxide source is sodium perborate. 

40 



45 
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